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CLAIMS 



[Claim(s)] 

[Claim 1] By irradiating a laser beam from the laser beam exposure section to the processed substrate held on 
the substrate maintenance base The transparence aperture which makes the laser beam which it is the laser thin 
film stripper which removes the thin film currently formed in the front face of a processed substrate, is prepared 
in said laser beam exposure section, and is irradiated toward a processed substrate from the laser beam exposure 
section penetrate, So that at least two physical relationship, the processing position where said laser beam 
exposure section meets a substrate maintenance base, and standby position [ which the laser beam exposure 
section evacuated from the substrate maintenance base ] **, may be taken In the processing period when the 
migration means to which any one is moved at least among the laser beam exposure section and a substrate 
maintenance base, and said laser beam exposure section and a substrate maintenance base take said processing 
position The laser thin film stripper characterized by preparing a liquid mediation means to make a liquid 
intervene between said transparence apertures and processed substrates, the liquid contact means which said 
laser beam exposure section and a substrate maintenance base make the front face of said transparence aperture 
touch with a liquid in the waiting period which takes said standby position, and **. 

[Claim 2] The laser thin film stripper according to claim 1 characterized by having further the stage for standby 
which is established in a location different from said substrate maintenance base, and meets said laser beam 
exposure section in said waiting period. 

[Claim 3] Said liquid contact means is a laser thin film stripper according to claim 2 characterized by being the 
thing which makes a liquid intervene between said stages for standby and said transparence apertures 
throughout [ said standby term ]. 

[Claim 4] The laser thin film stripper according to claim 2 or 3 characterized by establishing a laser beam 
monitor means to supervise the laser beam which formed the transparence aperture for a monitor in said stage 
for standby, and it irradiated from said laser beam exposure section throughout [ said standby term ], and 
penetrated this transparence aperture for a monitor. 

[Claim 5] Said liquid contact means is a laser thin film stripper according to claim 1 or 2 characterized by being 
what injects a liquid towards the transparence aperture of the laser beam exposure section throughout [ said 
standby term ]. 

[Claim 6] Said liquid mediation means and said liquid contact means are a laser thin film stripper given in either 
from claim 1 which the same nozzle is shared, and this nozzle functions as a liquid mediation means during said 
processing period, and is characterized by throughout [ said standby term ] functioning as a liquid contact 
means to claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser thin film stripper which removes the thin film 
currently formed on the surface of the substrate by irradiating a laser beam to various processed substrates (only 
henceforth a "substrate"), such as a semi-conductor wafer, a glass substrate for liquid crystal displays, a glass 
substrate for plasma displays (PDP), a glass substrate the MAG / for optical disks, or a ceramic substrate. 
[0002] 

[Description of the Prior Art] In the process which carries out sequential formation of a component pattern or 

the circuit pattern on the semi-conductor wafer, the alignment technique of newly piling up a pattern is 

important on a pattern [ finishing / formation ]. In order to raise the precision of alignment recently, the 

exposure light alignment which performs alignment using exposure light may be adopted. 

[0003] The following pattern is set by considering as a mark the mark made from this exposure light alignment 

in the layer formed immediately before. 

[0004] 

[Problem(s) to be Solved by the Invention] Drawing 5 is a sectional view for explaining the trouble of exposure 
light alignment. The laminating of the upper resist film 23 for forming the following pattern on lower pattern 
space 21a is carried out. When exposing the upper resist film 23 with the exposure light L, the antireflection 
film 22 is provided between lower pattern space 21a and the upper resist film 23 so that unnecessary reflection 
may not take place from lower pattern space 21a. 

[0005] Since there is this antireflection film 22, when exposing the upper resist film 23, the problem that lower 
alignment mark M cannot be seen arises. Then, it is necessary to remove locally the antireflection film 22 in the 
upper part of lower alignment mark M. Since the positioning accuracy of the removal field of an antireflection 
film may be coarse compared with the case where a component is formed, the approach of removing as quickly 
as possible and simply is desired. Then, laser ablation processing attracts attention as a thin film stripper by 
laser. With laser ablation (Laser Ablation) "If it becomes more than magnitude (threshold) with the exposure 
reinforcement of a laser beam when a laser beam is irradiated at a solid-state It is changed into thermal and 
photochemistry dynamics (machine)-energy. a solid-state front face - an electron — Consequently, a neutral 
atom, a molecule, the ion of positive/negative, a radical, a cluster, an electron, Light (photon) is emitted 
explosively and it can be defined as the process into which a solid front face is etched" (Institute of Electrical 
Engineers of Japan "laser ablation and its application" Corona Publishing, November 25, 1999 issue). 
[0006] When laser ablation processing is adopted, there is a possibility that the piece of peeling of the 
antireflection film generated when destroying an antireflection film may carry out the reattachment to a 
perimeter. For this reason, it is possible to pour water on the top face of a substrate and to perform laser ablation 
underwater. If it is this, the piece of peeling of the antireflection film etc. will be passed with water, and the 
problem of contamination by laser ablation does not arise. Since it is necessary to fix thickness of the water 
screen when performing laser ablation underwater, on the stage in which a substrate is installed, transparence 
apertures, such as quartz glass, are arranged to a stage and parallel, and water is poured in the meantime. And 
from the laser beam exposure section, it lets a transparence aperture pass and a laser beam is irradiated on a 
substrate front face. 

[0007] When the structure of arranging this transparence aperture on a stage is adopted, it is necessary to make 
a transparence aperture and the laser beam exposure section stand by at the time of exchange of a substrate. At 
the time of this standby, a transparence aperture will touch desiccation atmospheric air inevitably. For this 
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reason, the water adhering to a transparence aperture will get dry, it will remain in throughout [ standby term ] 
as a water mark, and the exposure unevenness of laser radiation light will be caused at the time of the following 
laser ablation. For this reason, an antireflection film may be finely unremovable. 

[0008] Then, in liquid, when performing thin film removal processing of laser ablation etc., this invention 
prevents desiccation of a transparence aperture and always aims at realizing the laser thin film stripper from 
which only the desired depth can excise a desired part. 
[0009] 

[The means for solving a technical problem and an effect of the invention] The transparence aperture which 
makes the laser beam which the laser thin film stripper of this invention is prepared in the laser beam exposure 
section, and is irradiated toward a processed substrate from the laser beam exposure section penetrate, So that at 
least two physical relationship, the processing position where said laser beam exposure section meets a substrate 
maintenance base, and standby position [ which the laser beam exposure section evacuated from the substrate 
maintenance base ] **, may be taken In the processing period when the migration means to which any one is 
moved at least among the laser beam exposure section and a substrate maintenance base, and said laser beam 
exposure section and a substrate maintenance base take said processing position A liquid mediation means to 
make a liquid intervene between said transparence apertures and processed substrates, and the liquid contact 
means which said laser beam exposure section and a substrate maintenance base make the front face of said 
transparence aperture touch with a liquid in the waiting period which takes said standby position are 
established. 

[0010] Since according to the aforementioned configuration it is processed in the condition of having made the 
liquid placed between the space between a transparence aperture and a processed substrate when carrying out 
laser thin film removal in a processing period, there is no possibility that the piece of peeling of a processed 
substrate may carry out the reattachment to a perimeter. And said liquid contact means makes the front face of a 
transparence aperture touch a liquid between [, such as under exchange of a processed substrate, ] waiting 
periods. Therefore, it will be in the condition of having always got wet, the liquid adhering to a transparence 
aperture gets dry, and the front face of a transparence aperture cannot remain as a spot or a mark. Therefore, 
laser radiation unevenness cannot be caused and accurate laser thin film removal can always be realized. 
[001 1] The configuration which establishes further the stage for standby for making a liquid touched in the front 
face of a transparence aperture other than a substrate maintenance base as a concrete configuration for realizing 
said invention can be considered. Since what is necessary is just to supply a liquid to the space between the 
stage for standby, and said transparence aperture if said laser beam exposure section is made to meet the stage 
for standby throughout [ said standby term ] and a liquid is made to be placed between the space between this 
stage for standby, and said transparence aperture, the amount of liquids also becomes easy [ it being few, ending 
and also collecting the supplied liquids ]. 

[0012] Moreover, it is good also as supervising the laser beam which formed the transparence aperture for a 
monitor in said stage for standby, and it irradiated from said laser beam exposure section throughout [ standby 
term ], and penetrated this transparence aperture for a monitor. According to this, laser beam reinforcement etc. 
can be checked using waiting time amount. In addition, the configuration which injects a liquid in the 
transparence aperture of the laser beam exposure section is also considered throughout [ standby term ]. The 
easy configuration which does not prepare especially the stage for standby can also prevent desiccation of the 
transparence aperture of a standby term throughout by injecting a liquid directly into a transparence aperture. 
[0013] Moreover, said liquid mediation means and said liquid contact means can share the same nozzle, this 
nozzle can be operated as a liquid mediation means during said processing period, and throughout [ said 
standby term ] can take the configuration operated as a liquid contact means. On the almost same conditions as 
supplying a liquid to the substrate maintenance base in which the processed substrate was installed, since a 
liquid can be supplied to the stage for standby, the liquid supply system containing a nozzle is communalized. 
[0014] 

[Embodiment of the Invention] Hereafter, taking the case of laser ablation equipment, the gestalt of operation of 
this invention is explained to a detail as a laser thin film stripper, referring to an accompanying drawing. 
Drawing 1 and drawing 2 are the side elevations showing the structure of laser ablation equipment. Laser 
ablation equipment has the stage 2 for processing (it becomes a substrate maintenance base), and two stages of 
the stage 3 for standby on the base plate 1 . The pinion-rack device which is not illustrated possesses to the base 
plate 1, and these two stages 2 and 3 are movable in the flat-surface top X and the direction of Y in the base 



. plate 1 . The laser beam exposure section 4 for carrying out laser ablation processing of the substrate S installed 
on the stage 2 for processing is placed in a fixed position by the upper part of the base plate 1. 
[0015] The laser beam exposure section 4 is laser oscillation equipments (YAG laser equipment, excimer laser 
equipment, etc.). It has the transparence aperture 7 arranged between the aperture 5 which extracts the laser 
beam irradiated from not illustrating to the form of a part where he wants to remove the antireflection film 
locally, the reducing glass 6 which condenses the beam of light which passed along aperture 5 for a fixed 
contraction scale factor, and reducing glass 6 and a stage. Optical members, such as such aperture 5, reducing 
glass 6, and the transparence aperture 7, are supported with the frame 8 (some frames 8 are shown by a 
diagram). The transparence aperture 7 is especially held to the frame 8 at the watertight condition. 
[0016] In addition, quartz glass, Xtal, etc. can be raised as the quality of the material of the transparence 
aperture 7. Hereafter, it is called a "quartz-glass aperture 11 on the assumption that quartz glass is used. The 
nozzle 9 as a liquid contact means for pouring a liquid between the quartz-glass aperture 7 and the substrate S 
installed on the stage is arranged beside the stage. Although the class of liquid to pour is not limited, they are 
pure water, ion water, ozone water, aerated water, etc., for example. It assumes pouring pure water below. 
[0017] In drawing 1 , signs that the fragment 10 of the substrate S generated in laser ablation flows with water 
are drawn. After laser ablation processing is completed, the base plate 1 moves in the direction of -X, and as 
shown in drawing 2 , the stage 3 for standby comes to be located under the laser beam exposure section 4. In the 
meantime, the substrate [ finishing / processing ] S is removed from the stage 2 for processing by the chuck (not 
shown), and the new substrate S is installed. 

[0018] The dummy substrate 1 1 is installed in the stage 3 for standby, and adjustment of height is carried out so 
that it may become the field as the front face of the substrate S installed in the stage 2 for processing where the 
front face of the dummy substrate 1 1 is the same. This is for making the stream conditions of the stage 3 for 
standby the same as that of the stream conditions of the stage 2 for processing. The quality of the material of the 
dummy substrate 1 1 does not need to be the same as Substrate S, and can choose the quality of the material of 
heat-resistant arbitration, such as a metal and ceramics. 

[0019] Water is poured from waiting and a nozzle 9 between the quartz-glass aperture 7 and the dummy 
substrate 1 1 installed on the stage 3 for standby. Since it can prevent the water adhering to the inferior surface 
of tongue of the quartz-glass aperture 7 getting dry by this while washing the inferior surface of tongue of the 
quartz-glass aperture 7, doing optical bad influences, such as exposure unevenness, at the time of the following 
laser ablation is lost. Drawing 3 is the side elevation showing other structures of laser ablation equipment. 
[0020] The difference between this structure and the structure of drawing 1 and drawing 2 is replacing with the 
dummy substrate 1 1 and installing the quartz-glass aperture 12 for a monitor on the stage 3 for standby. The 
power meter 13 which measures the reinforcement of a laser beam is attached in the bottom of this quartz-glass 
aperture 12 for a monitor. Since the quartz-glass aperture 12 for a monitor is installed by the watertight 
condition by packing etc. on the stage 3 for standby, a power meter 13 is not damp. With this power meter 13, 
the reinforcement of the laser beam irradiated from laser oscillation equipment at the time of standby can be 
supervised. Therefore, if there are abnormalities, such as output fluctuation of laser oscillation equipment, the 
abnormality is detectable at an early stage. 

[0021] Drawing 4 is the side elevation showing the structure of further others of laser ablation equipment. 
Especially with this structure, although the stage 3 for standby is not formed, in addition to said nozzle 9, the 
quartz-glass aperture 7 was washed at the time of standby, and washing nozzle 9a is prepared at the time of the 
standby for preventing desiccation. The sense of washing nozzle 9a is the sense which shines upon water 
directly at the quartz-glass aperture 7 at the time of standby. In addition, it can also serve as washing nozzle 9a 
with one nozzle at the time of said nozzle 9 and standby. Thereby, a configuration can be simplified. At this 
time, it is desirable that it is switchable to facing up (for washing) and facing down (for processing) in the sense 
of a nozzle. 

[0022] According to the structure of the above drawing 4 , even if it does not form the stage 3 for standby, 
washing of the quartz-glass aperture 7 and prevention of desiccation are realizable by shining upon water 
directly from washing nozzle 9a at the time of standby. In addition, since water becomes easy to scatter around 
with this configuration, in order to collect the dispersing water, it is desirable to take the measure of installing a 
peripheral wall. Although the gestalt of operation of this invention was explained above, operation of this 
invention is not limited to the aforementioned gestalt. For example, although water was poured between 
waiting, the quartz-glass aperture 7, and the stage 3 for standby, the water which stood it still between the 



* quartz-glass aperture 7 and the stage 3 for standby may be made to intervene with an old operation gestalt. That 
is, the stage 3 for standby is surrounded with a deep pan, and the configuration filled with water may be adopted 
until it reaches the front face of the quartz-glass aperture 7. Moreover, a supersonic wave may be impressed to 

# waiting and water and the cleaning effect which was excellent by this can be expected. In addition, it is possible 
to perform modification various by within the limits of this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the structure of the laser ablation equipment as an example of the 
laser thin film stripper of this invention. 

[Drawing 2] It is the side elevation showing the structure of the laser ablation equipment which moved so that 

the stage 3 for standby might be located under the laser beam exposure section 4. 

[Drawing 3] It is the side elevation showing other structures of laser ablation equipment. 

[Drawing 4] It is the side elevation showing the structure of further others of laser ablation equipment. 

[Drawin g 5] It is a sectional view for explaining exposure light alignment. 

[Description of Notations] 

1 Base Plate 

2 Stage for Processing 

3 Stage for Standby 

4 Laser Beam Exposure Section 

5 Aperture 

6 Reducing Glass 

7 Transparence Aperture 

8 Frame 

9 9a Nozzle 

10 Fragment of Substrate 

1 1 Dummy Substrate 

12 Quartz-Glass Aperture for Monitor 

13 Power Meter 
L Exposure light 
M Alignment mark 
S Substrate 
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